March 10, 1997
Appendix A

System Emission Profiles
Cover On vs. Cover Off
Supplemental Data
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Northwest EMC
EUT Name:

Mauufacturer: Intel Corp.

Venus IT. 8/N: 091396

DateiJob Number: 09-13-1996 14:47:40 INTEOH69
. Greg Kiemel, Newberg
200MHx CEFU, VGA (add-in card). Full sound, sl pexipherals.
Run #2. Same as #1, but with side covers remeved, momitor ex Ieft side.

Tested By:
Comments:

FCC Class B Radiated Bare Board Limii (3 meter)

Pan 46, Aprd 1996

Peak data margin sort.

Frequency Ampl. AntFact Ant. Preamp Cab.+Atten Chamber Adjusted Spec Margin

QMNz) (dBuV) (dB) Pol. (dB)  Koss  (dR)  (dBuwVin) (QBuVim) (dB)
170000  61.2 16.1 Hor. 315 1.9 5.0 3.7 46.5 -7.2 - yibro 2
631.000 585 194 Ver. 314 42 5.0 3.7 49,0 4.7~ Clock
599.942 57.¢ 189 Ver. 313 4.1 5.0 52.5 490 3.5 -cleek
531.091 582 8.2 Ver. 312 4.0 3.0 52.2 49.0 3.2 - clocke
452,115 597 170 Ver. 313 3.6 3.0 52.0 $.0 30- 7
233412 542 1L7 Hor. 3513 23 4.2 511 49.0 2] ~Cfack
799.000 53.2 217 Ve, 319 5.0 3.0 51.0 49.0 -2.0 - Clock
602979 536 18S9 Ver. 313 41 3.0 50.3 49.0 -3 - Chocr
602.979 isg 189 Ver. 313 4.1 30 30.3 49.0 -3
601,000 552 189 Ver 313 4.1 30 49.9 49.0 0.9
480465 5635 1746 Ver. 312 3.8 30 49.7 4.0 -0.7
581716 551 188 Ver. 313 4.1 3.0 497 49.0 -0.7
200.138 527 176 Hor. 314 2.1 5.0 46.0 46.5 0.5
183,563 532 166 Hor. 314 2.0 5.6 46.0 46,5 0.5
180062 503 16.3 Hor, 314 1.9 7.0 441 46.5 24
150.7% 565 153 Hor. 315 1.9 1.8 449 46.5 2.5
144625  56.1 150 Hor. 313 19 2.0 43.% 46.5 3.0
186,625 508 1638 Hor 314 20 4.7 42.9 46,5 3.6
149.87s 350 153 Hor. 315 Ly 20 42.7 46.5 3.8
243,837 623 122 Hor. 313 24 4.0 49.6 49.0 -0.6
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Novthwest EMC ¢ ppurtond Ver 47 Kov. 1936

EUT Name: Amolerage-in Toshiba S/N: 03051997 Peak duta.
Manufaciurers el Corp.

Dute/Job Number: 03-05-1997 08:33:02 INTE0S14

Tested By: Wayne Scto, Newberg

Comments: 200 MHz CPU with MMX (tm) Techpology, 1280x1024®75 Hz Yideo, All Peripberals, No LAN
Rum #3, Cover OFff Test

dBuVim FCC Class B Radiated Bare Board Limit (3 tmeter)
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Northwest EMC ¢ 0 taul Verd? MNav. 1996

EUT Name: ~“meherage-in Torhiba S/N: 03051597 Peak dota margin sort.
Manufacturer: Intel Corp.

Date/Jeb Number: (3-05-1997 08:33:57 INTE0914

Testecd By: Wayne Seto, Newberg
Comments: 200 MBx CPU with MMX (tw) Techuology, 1280x1024@75 Niz Video, All Peripherals, No LAN
Run #3, Cover Off Test

FCC Cluss B Rudinted Bare Beard Limit (3 meter)

Frequency Ampl. AucPact Ant. Preamp Cab.+Atten Chamber Adjusted Spee  Margin
(MWlz2) (dBuV) (dB) Pol. (dB) Less  (dB)  (dBuV/m) (dBuVim) (dB)

500715 67.9 181 Ver. 322 4.0 3.0 60.8 490  -11.8-Owbocrt AW
534128 649 182 Ver, 323 4.0 3,0 57.8 490 88 - U Cloer
201137 685 1L5 Hor. 323 2.2 4.7 54.6 46.5 81 -2
208.100 67.8 116 Hor. 323 22 4.8 54.1 46.5 76 -7
470.340 640 17.4 Yer. 321 3.8 3.0 56.) 49.0 71 -7
462,240  63.0 7.2 Ver. 321 3.7 3.0 54.8 490 -58-7
467,302 629 173 Ver.  32.) 3.7 3.0 54.8 49.0 5.8 Cry ceoces
200625 3592 176 Hor. 323 2.1 30 516 46.5 -5.] “Chv e
478440 617 116 Ver. 321 3.8 3.0 54.0 49.0 S50 .7
454,140 619 171 Yer, 321 3.6 3.0 53.5 49.0 45 .7
197.563 502 17.5 Hor, 323 2.1 45 51.0 46.5 4.5 -7
710.000 571 215 Ver. 328 4.6 3.0 53.4 49.0 44 ~ 2
621.000 594 192 Ver. 325 4.2 50 553 49.0 4.3 -2
567,541 593 18.6 Ver. 323 4.1 3.0 §2.7 49.0 57 -7
473377 603 175 Ver. 321 38 3.0 52.5 49.0 35
484515 398 177 Ver. 322 39 3.0 522 490 -3.2
203,753 589 18.1 Ver, 322 4.0 3.0 51.8 9.0 2.8
203250 567 177 Hor. 323 2.1 4.9 49.1 46.5 2.6
192315 582 17.1 Hor. 323 2.0 4.0 450 46.5 2.5
200.000 625 117 ilor. 323 2.1 5.0 4590 46.5 2.5
Signatue Texmpuretio: 71F 479 Bumidity
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Video Card Emissions Profile Analysis

January 31, 1997

Ghery S. Pettit, NCE
Intel Corporation
2800 Center Dnive

DuPont, Washington 98327
(206) 371-5515
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~ Video Card Emissions Profile January 31, 1997
I ® Analysis

1. Introduction

Data was collected by Mike Haines, Senior EMC Technician, on 10 add-in video cards to
determine their emissions profiles with the cover of a PC removed to determine their
impact on qualification tests of CPU boards. Testing was performed on January 29 at
Northwest EMC in Hillsboro, Oregon with the results reported by Mike Haines in a
document on January 30. This document takes a look at the results in more detail.

2. Applicable Rules

The following portion of the FCC Rules details the requirements for testing CPU boards.

As noted in §15.32(a)(1), a cover off test is required. In order for the CPU board to pass
this test, all other parts of the system must pass as well. In order to allow the CPU board
to pass, it is necessary to identify peripheral devices and other components which will not
fail with the cover removed.

§15.32 Test procedures for CPU boards and computer power supplies. - Power supplies and CPU boards
used with personal computers and for which separate authorizations are required to be obtained shall be

tested as follows:
(a) CPU boards shall be tested as follows:

(1) Testing for radiated emissions shall be performed with the CPU board installed in a
typical enclosure but with the enclosure's cover removed so that the internal circuitry is exposed at the top
and on at least two sides. Additional components, including a power supply, peripheral devices, and
subassemblies, shall be added, as needed, to result in a complete personal computer system. If the
oscillator and the microprocessor circuits are contained on separate circuit boards, both boards, typical of
the combination that would normally be employed, must be used in the test. Testing shall be in
accordance with the procedures specified in §15.31 of this part. Under these test conditions, the system
under test shall not exceed the radiated emission limits specified in §15.109 by more than 3 dB:

(2) Unless the test in paragraph (a)(1) of this section demonstrates compliance with the
limits in §15.109. a second test shall be performed using the same configuration described in paragraph
(a)(1) but with the cover installed on the enclosure. Testing shall be in accordance with the procedures
specified in §15.31. Under these test conditions. the system under test shall not exceed the radiated
emission limits specified in §15.10: and

(3) The test demonstrating compliance with the AC power line conducted limits
specified in §15.107 shall be performed in accordance with the procedures specified in §15.31 using a
enclosure, peripherals. power supply and subassemblies that are tvpical of the type with which the CPU
board under test would normally be emploved.

As can be seen in §15.32(a)(1) above, all internal components in a PC chassis will be
exposed when performing this test. As video cards have been a particular concern during
cover on testing, it was felt that tests were needed with the cover off on a variety of cards.

Intel Corporation Pape 1 of 3 2800 Center Drive. DuPont. WA 98327



- Video Card Emissions Profile January 31, 1997
' ® Analysis

3. Data Analysis

The data collected at Northwest EMC and reported by Mike Haines on January 30 was
entered into an Excel spreadsheet for analysis. Only the 20 worst signals were reported by
the lab for each run. As a result, some signals noted without a video card are not reported
on the tests with video cards installed as they did not make the top 20 list. The results are
shown in Appendix A. All margins shown in the data and reported in this text are with
respect to the published FCC Class B limit (§15.109 of the FCC Rules). A system is
allowed to fail by no more than 3 dB with the cover removed. Thus, any signals shown in
the data with a failure margin (positive margin) of less than 3 dB are not considered

failures in this cover off test.

The data on page 1 of Appendix A is from the two runs taken with no video card installed.
The right hand column shows the spread between the two runs at each frequency. The
worst case deviation is 1.8 dB. Many readings were less than 1 dB apart. This shows
excellent repeatability in the measurement process. The data shows the motherboard to
fail by 15.6 dB at 200.188 MHz. This is 12.6 dB higher than would be allowed in a cover

off test to the requirements in §15.32(a)(1) of the FCC Rules.

The following table shows the worst case signal for each video card tested. The margins
noted are for frequencies which were not detected from the motherboard when a video
card was not installed. Examination of the data in Appendix A will show that some
motherboard signals were enhanced by instailing a video card, but these are not noted in

this table.

Sk
S

= IR
R
SN R

ATI Mach64 PCI 555.39]1 MHz 12.6 dB
Vision968 S3 PCI 301.250 MHz 8.4 dB
Cirrus PCl 251.637 MHz 8.7dB
Diamond Viper PCI 237.462 MHz 18.7 dB
STB Powergraph64 PCI 533.116 MHz 7.2dB
STB Powergraph32 PCI 198.000 and 632.000 MHz 6.6 dB
GXE PC1 501.728 and 601.966 MHz 11.4dB
Matrox MGA PCI 226.325 MHz 11.6 dB
ATI Mach64 GT PCI 201.063 MHz 15.5 dB
Orchid ProDesigner H ISA | 836.000 MHz 23.7dB

As can be seen, the STB Powergraph32 PC1 Video controller came the closest to be
usable for cover off testing of CPU boards, but even it was too noisy by 3.6 dB.

Intel Corporation Page 2 of 3 2800 Center Drive. DuPont. WA 98327




Video Card Emissions Profile January 31, 1997
Analysis

4. Conclusion

The sample of video cards used for this test shows that many commonly available video
cards on the market will generate emissions in excess of that allowed during a cover off
test performed to qualify a CPU board to the requirements in §15.32(a)(1) of the FCC
| Rules. The rules allow no relief for emissions shown to come from a peripheral device.
Thus, based on the sample of video cards taken for this survey, it is not possible to qualify
a CPU board (motherboard) to the new requirements in the FCC Rules. A revision to the
rules to allow subtracting emissions shown to come from components other than the CPU
board or a deletion of §15.32(a)(1) of the Rules is needed. As video cards (and other
peripheral devices and intemal components) are not required to comply with this cover off
test, it is not reasonable to expect that video card manufacturers will incur the additional
cost of development and production to bring their products into compliance with this
requirement solely to allow CPU board manufacturers to successfully test their products.

Intel Corporation Pape 3 of 3 2800 Center Drive. DuPont. WA 98327
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Video Card Emissions Profile

Test Results

January 31, 1997
Appendix A

200 MHz Pentium Pro, Cover off, No Video Card

Frequency Run 1 Marginto Run2 Margin to Run o Run
MHz dB(uv/m) FCCB dBuv/im) FCCB Deita
Limit Limit
(dB) (dB)

192.750 43.1 -04
200.000 442 07 46.0 25 -1.8
200.188 58.6 15.1 59.1 156 -0.5
233.412 46 1 0.1 451 0.9 1.0
240,500 454 06
250.625 47 1 11
266.825 45.6 04 46.1 0.1 -0.5
336.688 477 1.7 46 .4 04 13
400477 48.4 24 478 1.8 06
433.889 50.3 4.3 49.8 38 0.5
440977 48.3 23 48.2 2.2 0.1
467.302 46.0 0.0 46.2 0.2 -0.2
521.978 526 6.6 52.0 6.0 06
530.078 486 26 43.6 26 0.0
541.216 46.4 04 451 -0.9 1.3
561.466 484 24 48.7 2.7 -0.3
566.529 50.2 4.2 49.8 38 04
599.942 48.0 2.0 470 1.0 1.0
721.000 450 -1.0
733.000 46 .4 0.4 46.0 0.0 0.4
799.000 58.1 12.1 58.5 12.5 0.4
933.000 447 -1.3

Intel Corporation Page 1 of 11 2800 Center Drive. DuPont, WA 98327



Video Card Emissions Profile

Test Results

January 31, 1997
Appendix A

200 MHz Pentium Pro, Cover off, ATl Mach64 PCI

Video Card

Frequency No Video Marginto w/Video Marginto

MHz Run 1 FCCB dB(uv/m) FCCB
dB(uVv/m) Limit Limit
(dB) (dB)
192.750 43.1 -04
195.813 48.2 47
200.000 442 0.7
200.188 58.6 151 56.4 12.9
203.038 50.1 6.6
209.113 48.2 4.7
233.412 46.1 0.1
234.425 50.4 4.4
240.500 454 -0.6
266.825 456 -04
336.688 47.7 17
400.477 48.4 2.4
433.889 50.3 43
440977 483 23
454 140 53.5 7.5
467.302 46.0 0.0
479.453 50.6 46
491.603 513 53
504.765 56.3 10.3
521.978 526 6.6
530.078 486 26 557 9.7
541.216 46 .4 04
542228 523 6.3
555.391 58.6 1286
561.466 48.4 24
566.529 50.2 42
567 .541 52.8 6.8
579.691 549 8.9
592.854 540 8.0
599.942 480 20
804.000 524 6.4
617.000 526 6.6
632.000 517 57
666.000 51.2 52
733.000 46 4 04
799.000 58.1 12.1 595 13.5
Intel Corporation Page 2 of 11 2800 Center Drive. DuPont. WA 98327
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Video Card Emissions Profile

Test Results

January 31, 1997
Appendix A

200 MHz Pentium Pro, Cover off, Vision968 PCI S3

Video Card
Frequency No Video Margin to w/ Video Margin to
MHz Run 1 FCCB dB(uv/m) FCCB
dB(uVv/m) Limit Limit
(dB) (dB)
192.750 431 -04
200.000 44 2 0.7
200.188 58.6 15.1 55.5 12.0
233.412 46.1 0.1
240.500 45.4 -0.6
266.825 456 -0.4
301.250 544 8.4
333.651 51.9 59
336.688 47.7 1.7 497 37
367.064 494 34
400.477 48.4 24
433.889 50.3 43 514 5.4
440.977 483 23
467.302 46.0 0.0
481.478 50.5 45
521.978 52.6 6.6 50.7 47
530.078 486 26
533.116 51.8 58
541.216 46.4 0.4
561.466 48.4 2.4
566.529 50.2 42 50.2 42
599.942 48.0 20 50.3 43
616.000 496 36
625.000 524 6.4
632.000 542 8.2
645.000 50.1 41
661.000 49.3 33
674.000 49.2 3.2
699.000 50.2 42
722.000 52.1 6.1
733.000 46.4 0.4
799.000 58.1 12.1 59.3 13.3
Intel Corporation Page 3 of 11 2800 Center Drive. DuPont. WA Y8327
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Video Card Emissions Profile

Test Results

January 31, 1997
Appendix A

200 MHz Pentium Pro, Cover off, Cirrus PCI Video

Card

Frequency No video Marginto w/video Magin to
MHz dB(uv/m) FCCB dB(uv/m) FCCB
Limit Limit
(dB) (dB)
192.750 43 .1 -04
200.000 44 2 07
200.188 58.6 15.1 53.7 1.2
233.412 46.1 0.1 51.2 52
240.500 454 06
248.600 52.7 6.7
251.637 54.7 8.7
258.725 495 3.5
260.750 499 3.9
266.825 456 04 515 55
336.688 47.7 1.7
400.477 484 24
433.889 50.3 43 517 57
440.977 48.3 23
467.302 46.0 0.0
502.740 52.5 6.5
521.978 52.6 6.6
530.078 48.6 26
531.091 55.4 94
541.216 46.4 04
553.366 53.3 7.3
560.453 487 2.7
561.466 48.4 24
566.529 50.2 42
599.942 48.0 20 52.3 6.3
616.000 490 3.0
625.000 51.7 57
632.000 533 73
666.000 50.0 40
699.000 48.5 2.5
721.000 48.8 28
733.000 46.4 04
799.000 58.1 121 596 136
Intel Corporation Page 4ol 11 2800 Center Dnive. DuPont. WA 98327
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Video Card Emissions Profile

Test Results

January 31, 1997
Appendix A

200 MHz Pentium Pro, Cover off, Diamond Viper PCi

Video Card

Frequency No video Marginto w/ Video Martin to
MHz dB(uv/im) FCCB

dB(uv/m) FCCB

Limit Limit
(dB) (dB)
157.313 49.0 55
192.750 431 04
195.375 498 7.3
200.000 442 0.7
200.188 58.6 15.1 56.0 12.5
201.938 48 4 49
209.113 578 14.3
233.412 46.1 0.1 57.1 11.1
237.462 64.7 18.7
240.500 454 06
261.762 55.0 9.0
266.825 456 04 53.8 7.8
314 413 52.1 6.1
336.688 47.7 1.7
400.477 48.4 2.4 56.1 10.1
418.702 555 9.5
433.889 50.3 43 52.5 6.5
440.977 48.3 23
467.302 46.0 0.0
521.978 5§26 6.6
524.003 594 134
530.078 486 26
541.216 46 .4 04
561.466 48 .4 2.4
566.529 50.2 42
575.641 56.4 104
599.942 48.0 2.0 51.9 59
733.000 46.4 04
798.000 58.1 12.1 59.7 13.7
866.000 51.2 52
Iatel Corporation Page Sof 11 2800 Center Drive. DuPont. WA 98327



Video Card Emissions Profile

Test Results

January 31, 1997
Appendix A

200 MHz Pentium Pro, Cover off, STB Powergraph64

PCI Video Card

Frequency No video Marginto w/ Video Martinto

MHz dB(uv/m) FCCB dB(uv/im) FCCB
Limit Limit
(dB) (dB)
192.750 431 04
198.000 50.2 6.7
200.000 44 2 0.7
200.188 58.6 15.1 53.9 104
203.038 50.5 7.0
233.412 46.1 0.1
240.500 454 -06
266.825 456 -0.4 48.2 2.2
336.688 47.7 1.7 484 2.4
400477 484 2.4
433.889 50.3 43 533 7.3
440.977 48.3 2.3
467.302 46.0 0.0
533.116 53.2 7.2
521.978 526 6.6 48 1 21
530.078 486 26
541.216 46.4 0.4
560.453 47.7 1.7
561.466 48.4 2.4
566.529 50.2 4.2
599 942 48.0 2.0 51.0 50
616.000 490 3.0
625.000 50.5 45
632.000 52.7 6.7
645.000 47.7 1.7
666.000 52.1 6.1
674.000 48.2 2.2
699.000 48.4 24
722.000 498 38
733.000 46.4 0.4
799.000 58.1 12.1 578 11.8
866.000 488 2.8
intel Corporation Papgc 6 of 1 28040 Center Drive. DuPont. WA 98327
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Video Card Emissions Profile

Test Results

January 31, 1997
Appendix A

200 MHz Pentium Pro, Cover off, STB Powergraph32

PCl Video Card

Frequency No video Marginto w/Video Martinto

MHz dB(uV/m) FCCB dB(uv/m) FCCB
Limit Limit
(dB) (dB)

53.188 431 31
166.500 46.3 2.8
192.750 431 04
198.000 50.1 6.6
200.000 442 0.7
200.188 58.6 15.1 56.7 13.2
203.688 461 26
233.412 46.1 0.1
240.500 454 -0.6
266.825 456 04
336.688 47.7 1.7
400.477 484 2.4
433.889 50.3 43 50.7 4.7
440977 48.3 23
467.302 46.0 0.0
521.978 526 6.6 524 6.4
530.078 48.6 2.6
533.116 511 51
541.216 46 .4 0.4
561.466 48.4 2.4
566.529 50.2 4.2 492 32
599.942 48.0 2.0 514 54
625.000 51.5 55
632.000 526 6.6
645.000 496 36
666.000 48.9 29
674.000 51.2 52
689.000 489 29
699.000 518 58
722.000 524 6.4
733.000 46 .4 04 492 32
799.000 58.1 121 59.2 13.2

Iniel Corporation Page 7 of |1 2800 Center Drive, DuPont. WA 98327
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Video Card Emissions Profile

Test Results

January 31, 1997
Appendix A

200 MHz Pentium Pro, Cover off, GXE PC! Video Card

Frequency No video Margin to w/ Video
MHz dB(uv/m) FCCB

Martin to
dB(uv/m) FCCB

Limit Limit
(dB) (dB)
192.750 43.1 0.4
195.375 48.5 50
199.750 546 111
200.000 442 07
200.188 58.6 15.1
233.412 46.1 0.1 51.1 5.1
240.500 454 -0.6
250.625 53.0 7.0
266.825 456 04
301.250 56.7 10.7
336.688 47.7 1.7
400.477 48.4 24
401.489 50.8 48
433.889 50.3 43 51.7 57
440.977 48.3 2.3
467.302 46.0 0.0
479.453 50.2 4.2
501.728 574 114
504.765 526 6.6
521.978 526 6.6
530.078 486 26
533.116 50.7 47
541.216 46 .4 0.4
551.341 56.9 10.9
555.391 520 6.0
561.466 484 2.4
566.529 50.2 4.2
599.942 48.0 2.0
601.000 57.1 11.1
601.966 574 11.4
605.000 54 1 8.1
625.000 516 56
632.000 526 6.6
666.000 50.3 43
733.000 46 .4 0.4
799.000 58.1 12.1 577 17
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200 MHz Pentium Prg, Cover off, Matrox MGA PCl

Video Card

Frequency No video Marginto w/ Video Martin to

MHz dBuv/m) FCCB dB(uv/im) FCCB
Limit Limit
(dB) (dB)
192.750 43.1 -04
199.750 51.5 8.0
200.000 442 0.7
200.188 58.6 15.1
201.012 492 5.7
201.063 48.9 54
226.325 576 116
233.412 46.1 01
240.500 454 -0.6
251.637 55.5 95
266.825 456 -0.4
336.688 477 1.7
351.876 519 59
400.477 484 2.4
433.889 50.3 4.3 52.3 6.3
440977 48.3 23
467.302 46.0 0.0
521.978 52.6 6.6 504 44
528.053 526 8.6
530.078 48.6 2.6
533.116 545 8.5
540.203 50.7 4.7
541.216 46 .4 04
553.366 556 9.6
561.466 48.4 24
566.529 50.2 42
599.942 48.0 2.0 58.3 12.3
602.000 50.7 47
625.000 528 6.8
632.000 543 8.3
653.000 50.9 49
699.000 52.3 6.3
722.000 51.9 59
733.000 46 .4 0.4
799 000 58.1 12.1 593 13.3
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Video Card Emissions Profile

Test Results

January 31, 1997
Appendix A

200 MHz Pentium Pro, Cover off, ATI Mach64 GT PCI

Video Card

Frequency No video Marginto w/Video Martin to

MHz dB(uv/m) FCCB dB(uv/im) FCCB
Limit Limit
(dB) (dB)
192.750 431 04
195.375 511 76
197.563 498 6.3
199.750 555 12.0
200.000 442 0.7
200.188 58.6 151
201.012 576 14 1
201.083 59.0 15.5
203.250 50.3 6.8
233.412 46.1 0.1
240.500 45.4 -0.6
266.825 456 -04
333.651 52.2 6.2
336.688 477 1.7
400.477 48 4 2.4
433.889 50.3 43 50.3 4.3
440.977 48.3 23
467.302 46.0 0.0
521.978 526 6.6
530.078 48.6 26 512 52
541.216 46.4 04
561.466 48.4 24
566.529 50.2 4.2 54 1 8.1
588.804 50.5 45
599.942 48.0 2.0
602.000 574 114
602.979 57.0 11.0
616.000 52.4 6.4
625.000 55.0 3.0
632.000 55.1 9.1
699.000 52.4 6.4
722.000 504 4.4
733.000 46 4 04
799.000 581 12.1 60.2 142
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Video Card Emissions Profile
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Appendix A

200 MHz Pentium Pro, Cover off, Orchid ProDesigner I

ISA Video Card

Frequency No video Marginto w/Video Martin to
MHz dB(uv/m) FCCB

dB(uv/m) FCCB

Limit Limit
(dB) (dB)
192.750 431 04
194.938 513 78
199.750 51.8 8.3
200.000 442 0.7
200.188 58.6 151
202.375 51.8 8.3
204.050 50.9 7.4
204.125 46.8 33
207.087 46.3 28
215.188 49.4 59
227.337 51.2 52
233.412 46.1 01
240.500 454 -06
266.825 456 04
303.275 50.5 4.5
336.688 4717 1.7 495 35
400.477 484 24
408.577 51.1 5.1
433.889 50.3 43 522 6.2
440.977 483 23
467.302 46.0 0.0
479.453 486 26
521.978 526 6.6
530.078 48.6 26 51.9 59
541.216 46 4 04 553 9.3
561.466 484 24
566.529 50.2 4.2 484 24
599.942 48.0 20 491 3.1
625.000 48.3 23
733.000 46 .4 04
799.000 58.1 121 60.1 14 .1
836.000 69.7 237
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1. Executive Summary
Due to a change in the FCC Rules that went into effect on August 19, 1996, by June 19,
1997 CPU board and power supply vendors must either,

1. Obtain authorization for all CPU boards and power supplies they wish to market in the
US.;or

2. If the board has not received authorization, obtain written confirmation from each
customer that he will obtain FCC authorization for the system into which he in installing
the CPU board or power supply.

This document provides results showing that emissions from various video card
manufacturers may prevent Intel from qualifying a CPU board even if we were to bring the
motherboard into compliance. All boards tested so far failed on their own accord.

2. Introduction

The Report and Order on FCC Docket OET 95-19 which went into effect on August 19,
1996 made a number of changes to Parts 2 and 15 of the FCC Rules (47 CFR Parts 2 and
15). The major impact of these changes was to allow manufacturers of personal
computers the option of self declaring compliance with the FCC rules subject to certain
conditions. One of the options for this self declaration was to declare compliance based
on the use of previously approved components with no test of the finished system. As
motherboards and primary processor boards used in PCs (or CPU Boards as they are
called in §15.3(bb) of the FCC Rules) and power supplies had not been allowed to obtain
separate approvals in the past, test methods for them were created and added to the Rules
in §15.32. Another significant impact is that CPU boards and power supplies sold to
customers who need not conduct EMI tests on their end product must now be authorized
under the FCC Rules. In order to be authorized, CPU boards must be tested as part of a
complete system. This plan provides a means of identifying disc drives which will be
suitable for this test process.

3. Applicable Rules

The following portion of the FCC Rules details the requirements for testing CPU boards.

As noted in §15 32(a)(1), a cover off test is required. In order for the CPU board to pass
this test, all other parts of the system must pass as well. In order to allow the CPU board
to pass, it is necessary to identify peripheral devices and other components which will not
fail with the cover removed.

§15.32 Test procedures for CPU boards and computer power supplies. - Power supplies and CPU boards
uscd with personal computers and for which scparate authorizations are required to be obtained shall be
tested as follows:
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(a) CPU boards shall be tested as follows:

(1) Testing for radiated emissions shall be performed with the CPU board installed in a
typical enclosure but with the enclosurc's cover removed so that the internal circuitry is exposcd at the top
and on at least two sides. Additional components. including a power supply. peripheral devices, and
subassemblies, shall be added. as needed. to result in a complete personal computer systent. If the
oscillator and the microprocessor circuits are contained on separate circuit boards, both boards. typical of
the combination that would normally be employed, must be used in the test. Testing shall be in
accordance with the procedures specified in §15.31 of this pant. Under these test conditions, the system
under test shall not exceed the radiated emission limits specified in §15.109 by more than 3 dB:

(2) Unless the test in paragraph (a)(1) of this section demonstrates compliance with the
limits in §15.109, a second test shall be performed using the same configuration described in paragraph
(aX1) but with the cover installed on the enclosure. Testing shall be in accordance with the procedures
specified in §15.31. Under these test conditions, the system under test shall not exceed the radiated

emission limits specified tn §15.10; and

(3) The test demonstrating compliance with the AC power line conducted limits
specified in §15.107 shall be performed in accordance with the procedures specified in §15.31 using a
enclosure, peripherals, power supply and subassemblies that are typical of the type with which the CPU
board under test would normally be employed.

4. Test Procedure

The test platform was a chassis with the cover removed. This exposed the top and 2
sides. Internal to the system was a motherboard running at 200 MHz, a Western Digital
425 MB hard drive, a Sony 1.44 MB floppy drive, and an Astec 200 watt power supply.
The internal cables were tie-wrapped in place for repeatability. Attached to the system
was a keyboard and mouse. A monitor was attached for boot-up and to start the test
software. The monitor was then disconnected from the system and powered down.

An initial scan was done with the system operating but with the video card removed to
pinpoint frequencies not related to the add-in card. This test was run a second time to
determine repeatability. Then a total of 10 different video card were run all at their
lowest video mode (640x480).

All tests were run using a fixed antenna height. Both horizontal and vertical polanties
were measured with the worst case being presented at any given frequency.

Plots of the full frequency range of 30 to 1000 MHz are provided for each video card and
the two runs with no card installed along with tabular results for specific emissions from
each card. Margins shown are to FCC limits with the 3 dB allowance already included,
any failure is +3 dB to FCC system limits.
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5. Data Analysis/Test Results
Data collected during this process shows each card tested for the cover off test of CPU
boards for compliance with §15.32(a) of the FCC Rules has noise generated above the 3

dB allowance.
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